The results of numerical investigations of 5.5% methane-air combustion stability in heat recuperative burners (counter flow burner, Ushape burner and Swiss-roll burner) are presented in this paper. The investigation is carried out with the use of commercial CFD package Ansys-Fluent. The boundaries of combustion stability of 5.5% methane-air mixture depending on the gas flow rate at the inlet of the burners are determined.
The simplest scheme of the gas flow is that corresponding to the counter flow burner, fig.1 . Gas is supposed to be fed with the same flow rate in the two parallel channels connected with a partition wall. The gas flow direction in one channel of the counter flow burner is opposite to that in another channel. In the U-shaped burner the mixture flow passes the inlet channel up to the burner elbow after that it changes the flow direction and flows out through the outlet channel, fig.2 . In the Swiss-roll burner having a twisted configuration the mixture flow passes successively through several channels and elbows as shown in fig.3 Fig. 1. The counter-flow burner. The internal walls of a burner are supposed to be uniformly preheated to high temperature at the initial time. The external walls are thermal insulated. A perfect contact between internal walls and gas is supposed to take place.
In formulating the mathematical problem the following assumptions are made: the laminar flow of an incompressible viscous gas is considered; D diffusion coefficient, and λ gas thermal conductivity, as well as density and gas flow rate -they all depend on the temperature; the chemical process is supposed to be determined by a one-stage irreversible chemical reaction depending on the temperature according to the Arrhenius law.
The mathematical formulation of the problem is as follows. The energy equation for the mixture is 5 0 1 , , I, II, III.
The energy equation for the dividing wall is
The mass-fraction equations for the species is , 1..4, , I, II, III.
The continuity equation for the mixture is
The momentum equation for the mixture is
The equation of state for the mixture is
Where
is the stress tensor, The coefficient of thermal conductivity and the coefficient of diffusion for the mixture are assumed to be functions of temperature [3] : 
The boundary conditions at the inlet of the burner are as follows: the temperature of the mixture T vh = 300 K, the velocity profile is supposed to be uniform and the velocity value The boundary conditions at the outer wall of the burner are as follows: non-slip condition is
zero heat flux condition is
zero species flux condition is
The boundary conditions at the inner wall of the burner are as follows: non-slip condition is 
perfect thermal contact is
Free outflow boundary conditions are used at the outlet of the burner. The calculations were performed at the thermophysical and kinetic parameters of mixture corresponding to those of work [3] . A length and breadth of channels are set equal
Thermophysical parameters of internal walls are set equal to c 1 = 687 J/(kg·К), λ 1 = 30 W/(m·К), ρ 1 = 7500 kg/m 3 . The initial temperature of internal walls is equal to 1700 К.
The cross component of mixture velocity u y,vh is assumed to be zero, whereas the longitudinal component of mixture velocity u x,vh varies from 0.01 m/s to 0.45 m/s in order to determine the maximum value of mixture flow rate, at which the stable combustion is possible.
The calculations were performed using SIMPLE method of the second-order accuracy. The time step was chosen equal to 10 -5 s, the effect of the boundary layer was taken into account by mesh refinement near the wall, and the maximum step in space was 5·10 -6 m. Conservation of mass, momentum and energy balance was controlled at the computations. It was supposed that the solutions converged to the steady-state ones if residuals of equations were less than 10 The results obtained are in accordance with those of [2] [3] . Indeed, the stable mixture combustion in the counter flow burner is possible when the combustion front in the upper channel is situated left of that in the lower channel in the case of right-left feeding for the upper channel and inversely for the lower channel. With that two high temperature zones overlapping each other are developed in the channels. Computations show that the combustion front is established only in the upper part of channel in the case of U-shaped burner that is in accordance with results of [3] .
